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(57) ABSTRACT 

A backlight unit including at least one light source that emits 
light, a light guide panel guiding light that is incident to a 
side surface thereof, a light incident portion, Which pro 
trudes to be inclined With respect to the side surface of the 
light guide panel, and Which has third and fourth light 
incident surfaces on Which light is incident, and ?rst and 
second guide members Which are arranged to face the third 
and fourth light incident surfaces, respectively, and Which 
guide the light that is emitted from the light source to be 
incident on each of the third and fourth light incident 
surfaces, Wherein an air gap is formed between each of the 
third and fourth light incident surfaces and each of the ?rst 
and second guide members. 
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FIG. 1 (PRIOR ART) 
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FIG. 2 (PRIOR ART) 
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FIG. 4 (PRIOR ART) 
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FIG. 6 
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FIG. 9 
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BACKLIGHT UNIT 

BACKGROUND OF THE INVENTION 

[0001] This application claims priority from Korean 
Patent Application No. 10-2004-0095902, ?led on Nov. 22, 
2004, in the Korean Intellectual Property Of?ce, the disclo 
sure of Which is incorporated herein in its entirety by 
reference. 

[0002] 1. Field of the Invention 

[0003] Apparatuses consistent With the present invention 
relate to an edge light type backlight unit, and more par 
ticularly, to a backlight unit having a light incident portion 
Which is improved to narroW an incident angle of a beam 
emitted from a light source. 

[0004] 2. Description of the Related Art 

[0005] Typically, a liquid crystal display device, Which is 
a type of light receiving ?at panel display, forms an image 
by receiving light from the outside, and not by directly 
emitting light for itself. Accordingly, a backlight unit for 
emitting light is installed on a rear surface of the liquid 
crystal display device. A backlight unit is used not only for 
liquid crystal display devices, but also for a surface light 
source devices such as an illumination signboard. 

[0006] Backlight units are classi?ed into direct light types 
and edge light types according to the arrangement of a light 
source. In the direct light type backlight unit, a lamp 
installed just under a liquid crystal panel directly emits light 
toWard the liquid crystal panel. In the edge light type 
backlight unit, a lamp installed at an edge of a light guide 
panel (LGP) emits light and the emitted light is transferred 
to the liquid crystal panel via the LGP. 

[0007] The edge light type backlight unit may use a linear 
light source or a point light source. A typical linear light 
source is a cold cathode ?uorescent lamp (CCFL), in Which 
electrodes of both end portions are installed in a tube. The 
point light source includes, for example, a light emitting 
diode (LED). 

[0008] The CCFL can radiate a strong White light With a 
high luminance and a high uniformity and enables a large 
siZe design. HoWever, the CCFL is disadvantageous in that 
it is operated by a high frequency alternating current (AC) 
signal and the operating temperature range is narroW. Fur 
ther, the performance of the LED is inferior in luminance 
and uniformity, compared to the CCFL. HoWever, the LED 
is advantageous in that it is operated by a direct current (DC) 
signal, has a long light span, has a Wide operating tempera 
ture range, and can be made compact. 

[0009] The LGP Which is used in the edge light type 
backlight unit converts a light, Which is emitted from a light 
source and input through an edge of the liquid crystal panel, 
to a surface light Which is to be output in a vertical direction. 
A dispersion pattern or a hologram pattern to convert the 
light output from the light source to surface light is formed 
on the LGP in a print method or a mechanical processing 
method. 

[0010] FIG. 1 is a perspective vieW of a conventional edge 
light type backlight unit using a point light source. FIG. 2 
is a cross-sectional vieW of the edge light type backlight unit 
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of FIG. 1. FIG. 3 is a graph shoWing an aZimuth angle of 
an LED used in the edge light type backlight unit of FIG. 1. 

[0011] Referring to FIG. 1, FIG. 2, and FIG. 3, three 
LEDs 20 are installed at an edge 11 of the LGP 10 as point 
light sources. A hologram pattern 30 for alloWing light 
output from the LEDs 20 to proceed toWard a light output 
surface 12 is formed on a loWer surface of the LGP 10. The 
LEDs 20 emit light toWard the edge 11 of the LGP 10. Since 
the LEDs 20 are point light sources, as shoWn in FIG. 3, 
each LED emits light in an aZimuth angle of :900 With 
respect to an optical axis. An aZimuth angle at Which a light 
is emitted having an intensity corresponding to half of the 
maximum value Imax of the light intensity is referred to as a 
half-poWer angle. The half-poWer angle of the LED is 
normally about 145°. 

[0012] The lights emitted from the LEDs 20 are input to 
the LGP 10 through the edge 11. The hologram pattern 30, 
Which has a dilfractive grating structure, converts incident 
light to surface light and alloWs the light to proceed toWard 
the light output surface 12, Which is an upper surface of the 
LGP 10. The hologram pattern 30 has a particular orienta 
tion. 

[0013] Also, as an incident aZimuth angle distribution of 
the light that is incident on the hologram pattern 30 
decreases, a uniform luminance can be obtained at the light 
output surface 12. When the luminance of the light output 
surface 12 is not uniform, a screen appears to be smeared. A 
change of about 0.9 in luminance is detected as a smear in 
a narroW range of about 1 cm. When the luminance change 
is gradually generated from the center portion of a screen to 
the edge thereof, even if the luminance change is 0.8, 
luminance smear is not detected. Thus, a luminance unifor 
mity of at least 0.8 is required and, to obtain a high quality 
image, a luminance uniformity of 0.9 or more is required. 

[0014] FIG. 4 is a plan vieW of the edge light type 
backlight unit of FIG. 1, Which shoWs the distribution of the 
light that is emitted through the light output surface 12 of the 
LGP 10. Referring to FIG. 4, the light output surface 12 is 
divided into three regions: a light incident portion 12a, a 
central portion 12b, and a large light portion 120, Which are 
positioned, in order, from the edge 11 Where the LEDs 20 are 
installed. The distribution of output light that is emitted from 
the respective regions 12a, 12b, and 120 is the same as that 
shoWn in FIG. 4. That is, the central portion 12b and the 
large light portion 120 have a Wider light output distribution, 
compared to the light incident portion 12a. 

[0015] FIG. 5 is a graph shoWing the luminance of the 
light that is emitted from each of the regions of FIG. 4. The 
vertical axis denotes luminance While the horiZontal axis 
denotes a light output angle presented With a full Width half 
maximum (FWHM). Three curves C1, C2, and C3 indicate 
the luminance of the light incident portion 12a, the central 
portion 12b, and the large light portion 120, respectively. 
Referring to FIG. 5, FIG. 5 shoWs that the luminance at the 
light incident portion 12a is greater than the luminance at the 
central portion 12b and the large light portion 120. Also, 
FIG. 5 shoWs that the FWHM of 20°/20o at the light incident 
portion 1211 increases to 20°/35o at the central portion 12b 
and the large light portion 120. In the indication of the 
FWHM, the values before and after a sign “/” denote the 
FWHM in the X direction and the FWHM in the Y direction, 
as shoWn in FIG. 4, respectively. 
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[0016] The difference in luminance in the respective 
regions results from the distribution of the incident azimuth 
angle of the light that is incident on the hologram pattern 30 
at the central portion 12b or the large light portion 120 is 
greater than that at the light incident portion 12a. This is 
because, at the central portion 12b and the large light portion 
120, the light is input to the hologram pattern 30 With various 
incident aZimuth angles after being re?ected several times as 
shoWn in FIG. 2. This irregularity in luminance becomes 
severe as the incident aZimuth angle of the light that is 
emitted from the LEDs 20, and input to the LGP 10, 
increases. 

SUMMARY OF THE INVENTION 

[0017] Exemplary embodiments of the present invention 
overcome the above disadvantages and other disadvantages 
not described above. Also, the present invention is not 
required to overcome the disadvantages described above, 
and an exemplary embodiment of the present invention may 
not overcome any of the problems described above 

[0018] To solve the above and/or other problems, an 
exemplary embodiment of the present invention provides an 
edge light type backlight unit, Which can improve unifor 
mity in luminance of the light output surface by decreasing 
an aZimuth angle of the light emitted from the light source 
and input to the LGP. 

[0019] According to an aspect of the present invention, a 
backlight unit comprises at least one light source emitting 
light, a light guide panel guiding the proceeding of light 
incident to a side surface thereof, a light incident portion 
protruding to be inclined With respect to the side surface of 
the light guide panel and having ?rst and second light 
incident surfaces on Which light is incident, and ?rst and 
second guide members arranged to face the ?rst and second 
light incident surfaces, respectively, and guiding the light 
emitted from the light source to be incident on each of the 
?rst and second light incident surfaces, Wherein an air gap 
is formed betWeen each of the ?rst and second light incident 
surfaces and each of the ?rst and second guide members. 

[0020] According to another aspect of the present inven 
tion, a backlight unit comprises at least one light source 
emitting light, a light guide panel guiding the proceeding of 
light incident to a side surface thereof, a light incident 
portion protruding to be inclined With respect to the side 
surface of the light guide panel and having ?rst and second 
light incident surfaces arranged to be separated a predeter 
mined distance from each other, and a guide portion inte 
grally formed With the light incident portion via a connec 
tion portion betWeen the ?rst and second light incident 
surfaces, arranged to face each other by being separated a 
predetermined air gap With respect to each of the ?rst and 
second light incident surfaces, and guiding the light emitted 
from the light source to be incident on the light guide panel. 

[0021] According to yet another aspect of the present 
invention, a backlight unit comprises at least one light 
source emitting light, a light guide panel guiding the pro 
ceeding of light incident to a side surface thereof, a light 
incident portion protruding to be inclined With respect to the 
side surface of the light guide panel and having ?rst and 
second light incident surfaces arranged to be separated a 
predetermined distance from each other, a guide portion 
integrally formed With the light incident portion and 
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arranged to face each of the ?rst and second light incident 
surfaces by being separated a predetermined distance there 
from, and guiding the light emitted from the light source to 
be incident on the light guide panel, and ?rst and second 
re?ective members, each having a ?rst re?ective portion 
formed on an outer side of the guide portion and a second 
re?ective portion disposed on an outer side of a gap betWeen 
each of the ?rst and second light incident surfaces and the 
guide portion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] The above and other features and advantages of the 
present invention Will become more apparent by describing 
in detail exemplary embodiments thereof With reference to 
the attached draWings, in Which: 

[0023] FIG. 1 is a perspective vieW of a conventional edge 
light type backlight unit using a point light source; 

[0024] FIG. 2 is a cross-sectional vieW of the edge light 
type backlight unit of FIG. 1; 

[0025] FIG. 3 is a graph shoWing an aZimuth angle of the 
LED used in the edge light type backlight unit of FIG. 1; 

[0026] FIG. 4 is a plan vieW of the edge light type 
backlight unit of FIG. 1, shoWing the distribution of the light 
that is emitted through the light output surface 12 of the LGP 
10; 
[0027] FIG. 5 is a graph shoWing the luminance of the 
light that is emitted from each of the regions of FIG. 4; 

[0028] FIG. 6 is a perspective vieW of a backlight unit 
according to a ?rst exemplary embodiment of the present 
invention; 
[0029] FIG. 7 is a perspective vieW illustrating a part of 
the backlight unit of FIG. 6; 

[0030] FIG. 8 is a plan vieW of the part of the backlight 
unit of FIG. 7; 

[0031] FIG. 9 is a perspective vieW illustrating a part of a 
backlight unit according to a second exemplary embodiment 
of the present invention; 

[0032] FIG. 10 is a plan vieW of the part of the backlight 
unit of FIG. 9; 

[0033] FIG. 11 a perspective vieW illustrating a part of a 
backlight unit according to a third exemplary embodiment of 
the present invention; 

[0034] FIG. 12 is a plan vieW of the part of the backlight 
unit of FIG. 11; 

[0035] FIG. 13A, FIG. 13B, FIG. 13C and FIG. 13D are 
images shoWing a collimating performance of the backlight 
units according the ?rst, second and third exemplary 
embodiments of the present invention and a comparative 
example; and 

[0036] FIG. 14A and FIG. 14B are graphs shoWing the 
uniformity of the comparative example and the backlight 
units according to the third exemplary embodiment of the 
present invention. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS OF THE INVENTION 

[0037] FIG. 6 is a perspective vieW of a backlight unit 
according to a ?rst exemplary embodiment of the present 
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invention. FIG. 7 and FIG. 8 are a perspective vieW and a 
plan vieW of a part of the backlight unit of FIG. 6, 
respectively. 
[0038] Referring to FIG. 6, FIG. 7 and FIG. 8, a backlight 
unit according to a ?rst exemplary embodiment of the 
present invention includes at least one light source 50, a light 
guide panel 60 for guiding light incident from one side 
surface, a light incident portion 65 provided at a side surface 
of the light guide panel 60, and ?rst and second guide 
members 71 and 75 provided betWeen the light incident 
portion 65 and the light source 50. 

[0039] The light source 50 may be a point light source, 
such as an LED, or a linear light source, such as a CCFL, and 
the light source 50 emits light to a side surface of the light 
guide panel 60. FIG. 6 shoWs an example in Which three 
LEDs are used as light sources 50. As shoWn in FIG. 6, the 
light source 50, the light incident portion 65, and the ?rst and 
second guide members 71 and 75 are provided so as to 
correspond to each of the LEDs. An LED emits light in a 
range of an aZimuth angle of :900 With respect to an optical 
axis thereof. The FWHM of an LED is about 145°, as shoWn 
in FIG. 3. 

[0040] Although, in the present exemplary embodiment, 
three light sources 50 are installed at a side of the light guide 
panel 60, the present invention is not limited thereto and 
other numbers of light sources can be used. That is, the 
number of the light sources 50 is dependent on the siZe of the 
light guide panel 60 and a required luminance so that a 
greater or lesser number than three of the light sources 50 
can be provided. 

[0041] As shoWn in FIG. 7, the light guide panel 60 guides 
the light incident from a side surface 60a and is formed of 
a transparent material, Which can transmit an incident light. 
The light guide panel 60 is mainly formed of acryl-based 
transparent resin, for example, polymethylmeta acrylate 
(PMMA) having a refractive index of about 1.49 and a 
speci?c gravity of about 1.19, or of ole?n-based transparent 
resin having a speci?c gravity of 1.0 for light Weight. The 
light guide panel 60 has a ?at panel structure having a 
thickness of about 2 mm to 3 mm. Also, a taper structure can 
be used in Which the thickness of the light guide panel 60 
gradually decreases as the light guide panel 60 is far from 
the light incident surface. The siZe of the light output surface 
of the light guide panel 60 is determined by the siZe of a ?at 
surface of an image display device to Which the light guide 
panel 60 is adopted. 
[0042] A hologram pattern 61 for di?fracting the light 
incident from a side surface thereof toWard the light output 
surface can be formed on a loWer surface of the light guide 
panel 60. The hologram pattern 61 is formed by repeatedly 
arranging a plurality of di?fractive gratings having a period 
of 2 pm or less. For example, the hologram pattern 61 can 
have a structure in Which a plurality of di?fractive gratings 
having a period of 0.4 pm and a depth of 0.2 pm are 
repeatedly arranged. A re?ection member (not shoWn) for 
re?ecting the light upWard can be installed under the holo 
gram pattern 61. The luminance of light at the light output 
surface of the light guide panel 60 becomes uniform as the 
aZimuth angle of the light that is incident on the hologram 
pattern 61 decreases and the distribution of the aZimuth 
angel is uniform. 
[0043] The light incident portion 65 and the ?rst and 
second guide members 71 and 75 condense the light that is 
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emitted from the light source 50 and input this condensed 
light to the light guide panel 60 to decrease the aZimuth 
angle of the light in the light guide panel 60. The light 
incident portion 65 is formed of the same material as that of 
the light guide panel 60, Which has the same refractive index 
as the light incident portion 65. Alternatively, the light 
incident portion 65 is integrally formed With the light guide 
panel 60. 

[0044] For this purpose, the light incident portion 65 
protrudes to be inclined With respect to the side surface 60a, 
on Which the light of the light guide panel 60 is incident, and 
has third and fourth light incident surfaces 65a and 65b. An 
angle 01 betWeen a segment A, Which extends from the side 
surface 60a of the light guide panel 60 Where the light 
incident portion 65 is formed, and each of the third and 
fourth light incident surfaces 65a and 65b is about 21°. This 
angle is set considering the direction of the light re?ected by 
the ?rst and second guide members 71 and 75 so as to 
condense the light incident to the light incident portion 65. 

[0045] The ?rst and second guide members 71 and 75 are 
arranged to face the third and fourth light incident surfaces 
65a and 65b, respectively, and guide the light that is emitted 
from the light source 50 to be incident on the third and fourth 
light incident surfaces 65a and 65b. An air gap 80 is formed 
betWeen the ?rst guide member 71 and the third light 
incident surface 65a and betWeen the second guide member 
75 and the fourth light incident surface 65b. The air gap 80 
is formed at a boundary surface betWeen tWo facing mem 
bers, that is, the ?rst guide member 71 and the third light 
incident surface 65a, and the second guide member 75 and 
the fourth light incident surface 65b, Which are arranged to 
contact each other Without using an adhesive. When the air 
gap 80 is formed, the refractive indexes of the ?rst and 
second guide members 71 and 75 are greater than that of air 
in the air gap 80. Thus, the light that is incident on surfaces 
facing the air gap 80, in the ?rst and second guide members 
71 and 75, Which is incident at an angle greater than a critical 
angle 00 is totally re?ected. The direction in Which the light 
proceeds can be guided by using this property. 

[0046] The ?rst and second guide members 71 and 75 
include ?rst and second light incident surfaces 71a and 7511, 
Which are installed to face the light source 50, re?ective 
surfaces 73 and 77, and light exit surfaces 71b and 75b. The 
light exit surfaces 71b and 75b are arranged to face the third 
and fourth light incident surfaces 65a and 65b, respectively. 
The light that is emitted from the light source 50 passes 
through the ?rst and second light incident surfaces 71a and 
75a and propagates in each of the ?rst and second guide 
members 71 and 75. The re?ective surfaces 73 and 77 re?ect 
incident light to proceed toWard the third and fourth light 
incident surfaces 65a and 65b. The light exit surfaces 71b 
and 75b re?ect the light that is directly incident from the ?rst 
and second light incident surfaces 71a and 75a and output 
the light that passes from the re?ective surfaces 73 and 77 
toWard the light incident portion 65. 

[0047] The re?ective surfaces 73 and 77 include upper 
re?ective surfaces 73a and 77a and loWer re?ective surfaces 
73b and 77b, Which are arranged to be separated a prede 
termined distance from each other and are arranged to face 
each other. Further, the re?ective surfaces 73 and 77 include 
rear re?ective surfaces 730 and 770, Which are arranged to 
be inclined With respect to the light exit surfaces 71b and 
75b. 
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[0048] The distance between the respective upper re?ec 
tive surfaces 73a and 77a and the respective loWer re?ective 
surfaces 73b and 77b is substantially the same as the 
thickness of the light guide panel 60. One side of each of the 
rear re?ective surfaces 730 and 770 contacts each of the light 
?rst and second incident surfaces 71a and 7511, While the 
other side thereof contacts each of the light exit surfaces 71b 
and 75b. 

[0049] Re?ective members 91 and 95 are further provided 
on outer sides of the rear re?ective surfaces 730 and 770. The 
re?ective members 91 and 95 re?ect the incident light in the 
?rst and second guide members 71 and 75. By further 
providing the re?ective members 91 and 95, the light that is 
incident on the rear re?ective surfaces 730 and 770, in the 
?rst and second guide members 71 and 75, can be totally 
re?ected toWard the light incident portion 65 regardless of 
an incident angle thereof. To this end, an angle 02 betWeen 
each of the rear re?ective surfaces 730 and 770 and each of 
the light exit surfaces 73a and 77a is about 21°. 

[0050] When the angles 01 and 02 are set to be less than a 
predetermined value, the light proceeding to the light guide 
panel 60 is divergent so that a radiation angle increases. 
When the angles 01 and 02 are set to be greater than the 
predetermined value, the light re?ected from the rear re?ec 
tive surfaces 730 and 770 is re?ected back to the light source 
50 so that a light e?iciency is loWered. 

[0051] FIG. 9 and FIG. 10 are a perspective vieW and a 
plan vieW, respectively, illustrating major parts of a back 
light unit according to a second exemplary embodiment of 
the present invention. Referring to FIG. 9 and FIG. 10, a 
backlight unit according to the second exemplary embodi 
ment of the present invention includes at least one light 
source 150, a light guide panel 160 for guiding the light that 
is incident on one side surface thereof, a light incident 
portion 165 provided at one side surface of the light guide 
panel 160, and a guide portion 170 provided betWeen the 
light incident portion 165 and the light source 150. 

[0052] The light source 150 is a point light source, such as 
an LED, or a linear light source, such as a CCFL, Which 
emits light to one side surface of the light guide panel 160. 
The light guide panel 160 guides the incident light. Since the 
light source 150 and the light guide panel 160 are substan 
tially the same as the light source 50 of FIG. 7 and the light 
guide panel 60 of FIG. 7, according to the ?rst exemplary 
embodiment of the present invention, detailed descriptions 
thereof Will be omitted herein. A hologram pattern (not 
shoWn) for di?fracting light incident from the side surface of 
the light guide panel 160 to proceed toWard a light exit 
surface can be formed on a loWer surface of the light guide 
panel 160. 

[0053] The light incident portion 165 and the guide por 
tion 170 condense the light that is emitted from the light 
source 150 and incident on the light guide panel 160 to 
decrease an aZimuth angle of the light in the light guide 
panel 160. 

[0054] To this end, the light incident portion 165 protrudes 
to be inclined With respect to one side of the light guide 
panel 160 on Which light is incident and has third and fourth 
light incident surfaces 165a and 165b, respectively, Which 
are arranged to be separated a predetermined distance from 
each other. An angle 03 betWeen a segment B, Which extends 
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from the side surface of the light guide panel 160 Where the 
light incident portion 165 is formed, and each of the third 
and fourth light incident surfaces 165a and 16519 is about 
32°. The angle is set considering the direction of the light 
re?ected by the guide portion 170 so that the light that is 
incident on the light incident portion 165 is focused. 

[0055] The guide portion 170 is integrally formed With the 
light incident portion 165 through a connection portion 
1650, Which is betWeen the third light incident surface 165a 
and the fourth light incident surface 16519. The guide portion 
170 is separated a predetermined distance, as Wide as an air 
gap 180, from each of the third and fourth light incident 
surfaces 165a and 1651). Moreover, the guide portion 170 
faces the third light incident surface 165a and the guide 
portion 170 also faces the fourth light incident surface 16519. 
The guide portion 170, con?gured as set forth above, guides 
the light that is emitted from the light source 150 to be 
incident on each of the third and fourth light incident 
surfaces 165a and 16519. The air gap 180 is formed at a 
boundary surface betWeen tWo facing members When the 
guide portion 170 and each of the third and fourth light 
incident surfaces 165a and 16519 are arranged to contact each 
other Without using an additional adhesive. When the air gap 
180 is formed as described above, the refractive index of the 
guide member 170 is greater than that of air in the air gap 
180. Thus, the light that is incident on a surface of the guide 
member 170, Which faces the air gap 180 at an angle that is 
greater than a critical angle is totally re?ected. Thus, by 
re?ecting the light incident at an angle greater than the 
critical angle, an e?iciency of use of light can be improved. 

[0056] The guide portion 170 includes ?rst and second 
light incident surfaces 171a and 171b, respectively, Which 
are installed to face the light source 150. The guide portion 
170 also includes a re?ective surface 173, and ?rst and 
second light exit surfaces 175a and 17519. The ?rst and 
second light exit surfaces 175a and 17519 are arranged to face 
the third and fourth light incident surfaces 165a and 165b, 
respectively. The light that is emitted from the light source 
150 passes through the ?rst and second light incident 
surfaces 171a and 17119 and propagates in the guide portion 
170. The re?ective surface 173 re?ects the incident light so 
that it proceeds toWard the third and fourth light incident 
surfaces 165a and 16519. The ?rst and second light exit 
surface 175a and 17519 re?ect the light that is directly 
incident from the ?rst and second light incident surfaces 
171a and 17119 and output the light that is incident via the 
re?ection surface 173 toWard the light incident portion 165. 
That is, the light that is directly incident from the ?rst and 
second light incident surfaces 171a and 171b, Which is 
incident at an angle greater than the critical angle With 
respect to each of the ?rst and second light exit surfaces 
175a and 175b, is totally re?ected by the ?rst and second 
light exit surfaces 175a and 1751) due to a difference in the 
refractive index betWeen the air gap 180 and the guide 
portion 170. 

[0057] The re?ective surface 173 includes an upper re?ec 
tive surface 173a and a loWer re?ective surface 173b, Which 
are arranged to be separated a predetermined distance from 
each other and to face each other. Further, the re?ective 
surface 173 includes ?rst and second rear re?ective surfaces 
1730 and 173d, Which are arranged to be inclined With 
respect to the light exit surfaces 175a and 175b, respectively. 
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[0058] The distance between the upper re?ective surface 
173a and the loWer re?ective surface 173!) is substantially 
the same as the thickness of the light guide panel 160. One 
side of each of the ?rst and second rear re?ective surfaces 
1730 and 173d, respectively, contacts the ?rst and second 
light incident surfaces 171a and 171b, respectively. More 
over, the other side of each of the ?rst and second rear 
re?ective surfaces 1730 and 173d, respectively, contacts the 
?rst and second light exit surfaces 175a and 175b, respec 
tively. 
[0059] First and second re?ective members 191 and 195 
for re?ecting the light incident from the inside of the guide 
portion 170 are further provided on outer sides of the ?rst 
and second rear re?ective surfaces 1730 and 173d, respec 
tively. 
[0060] Assuming that an angle betWeen the ?rst rear 
re?ective surface 1730 and the ?rst light exit surface 175a, 
and that an angle betWeen the second rear re?ective surface 
173d and the second light exit surface 175!) are both 04, the 
angle 04 is about 19°. 

[0061] When the angles 03 and 04 are set to be greatly out 
of set values, the light that is incident on the light guide 
panel 160 is divergent, or the light re?ected by the ?rst and 
second rear re?ective surfaces 1730 and 173d is re?ected 
back to the light source 150. 

[0062] FIG. 11 and 12 are a perspective vieW and a plan 
vieW, respectively, illustrating major parts of a backlight unit 
according to a third exemplary embodiment of the present 
invention. Referring to FIG. 11 and FIG. 12, a backlight 
unit according to the third exemplary embodiment of the 
present invention includes at least one light source 250, a 
light guide panel 260 for guiding the light that is incident on 
one side surface thereof, a light incident portion 265 pro 
vided at one side surface of the light guide panel 260, a guide 
portion 270 provided betWeen the light incident portion 265 
and the light source 250, and ?rst and second re?ective 
members 291 and 295 provided around the guide portion 
270 and the light incident portion 265. Since the light source 
250 and the light guide panel 260 are substantially the same 
as the light source 50 of FIG. 7 and the light guide panel 60 
of FIG. 7, according to the ?rst exemplary embodiment of 
the present invention, respectively, detailed descriptions 
thereof Will be omitted herein. 

[0063] The light incident portion 265 and the guide por 
tion 270 condense the light that is emitted from the light 
source 250 and that is incident on the light guide panel 260, 
so as to decrease an aZimuth angle of the light in the light 
guide panel 260. 
[0064] To this end, the light incident portion 265 protrudes 
to be inclined With respect to one side of the light guide 
panel 260 on Which light is incident and has third and fourth 
light incident surfaces 265a and 265b, Which are arranged to 
be separated a predetermined distance from each other. An 
angle 05 betWeen a segment C, Which extends from the side 
surface of the light guide panel 260 Where the light incident 
portion 265 is formed, and each of the third and fourth light 
incident surfaces 265a and 26519 is about 20°. The angle is 
set considering the direction of the light re?ected by the 
guide portion 270 so that the light that is incident on the light 
incident portion 265 is focused. 

[0065] The guide portion 270 is integrally formed With the 
light incident portion 265 through a connection portion 
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2650, Which is betWeen the third light incident surface 265a 
and the fourth light incident surface 26519. The guide portion 
270 is separated a predetermined distance from each of the 
third and fourth light incident surfaces 265a and 2651). 
Moreover, the guide portion 270 and each of the respective 
third and fourth light incident surfaces 265a and 265!) face 
each other. The guide portion 270, con?gured as set forth 
above, guides the light that is emitted from the light source 
250 to be incident on each of the third and fourth light 
incident surfaces 265a and 26519. When the light guide panel 
260 and the guide portion 270 are integrally manufactured, 
to facilitate formation of an air gap 280, the air gap 280 is 
su?iciently separated as shoWn in FIG. 11 and FIG. 12. 

[0066] The guide portion 270 includes ?rst and second 
light incident surfaces 271a and 271b, Which are installed to 
face the light source 250. The guide portion 270 also 
includes a re?ective surface 273, light exit surfaces 275a and 
275b, and ?rst and second support surfaces 277a and 27719. 
The light exit surfaces 275a and 27519 are arranged to face 
the third and fourth light incident surfaces 265a and 265b, 
respectively. The light that is emitted from the light source 
250 passes through the ?rst and second light incident 
surfaces 271a and 27119 and propagates in the guide portion 
170. The re?ective surface 273 alters the direction of the 
incident light to proceed toWard the third and fourth light 
incident surfaces 265a and 26519. 

[0067] The ?rst and second light exit surfaces 275a and 
27519 re?ect the light that is directly incident from the ?rst 
and second light incident surfaces 271a and 27119 and output 
the light incident via the re?ection surface 273 toWard the 
light incident portion 265. That is, the light that is directly 
incident from the ?rst and second light incident surfaces 
271a and 271b, Which is incident at an angle greater than the 
critical angle With respect to each of the ?rst and second 
light exit surfaces 275a and 275b, is totally re?ected by the 
?rst and second light exit surfaces 275a and 2751) due to a 
difference in the refractive index betWeen the air gap 280 
and the guide portion 270. 

[0068] The ?rst and second support surfaces 277a and 
27719 are arranged in parallel With the ?rst and second light 
incident surfaces 271a and 271b, respectively, and connect 
an end portion of each of the third and fourth light incident 
surfaces 265a and 26519 and an end portion of each of the 
?rst and second light exit surfaces 275a and 275b, respec 
tively. 

[0069] The re?ective surface 273 includes an upper re?ec 
tive surface 273a and a loWer re?ective surface 273b, Which 
are arranged to be separated a predetermined distance from 
each other and are arranged to face each other. The re?ective 
surface 273 also includes ?rst and second rear re?ective 
surfaces 2730 and 273d, Which are arranged to be inclined 
With respect to the light exit surfaces 275a and 275b, 
respectively. 

[0070] One side of each of the ?rst and second rear 
re?ective surfaces 2730 and 273d, respectively, contacts 
each of the ?rst and second light incident surfaces 271a and 
271b, respectively. Further, the other side of the ?rst and 
second rear re?ective surfaces 2730 and 273d, respectively, 
contacts each of the ?rst and second light exit surfaces 275a 
and 275b, respectively. Assuming that an angle betWeen the 
?rst rear re?ective surface 2730 and the ?rst light exit 
surface 275a, and the angle betWeen the second rear re?ec 
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tive surface 273d and the second light exit surface 275!) are 
both 06, the angle 06 is about 22°. 

[0071] Also, an angle 07 betWeen a segment D, Which is 
orthogonal to the segment C, and the ?rst light incident 
surface 27111 is the same as an angle 07 betWeen the segment 
D and the ?rst support surface 27711. As shoWn in FIG. 12, 
for instance, the angle 07 is about 42°. That is, the angle 
betWeen the ?rst light incident surface 271a and the second 
light incident surface 271!) is about 84°, Which is tWice the 
angle 07. 
[0072] The ?rst and second re?ective members 291 and 
295 include ?rst re?ective portions 291a and 29511, Which 
are formed on outer sides of the guide member 270. That is, 
the ?rst and second re?ective members 291 and 295 include 
an outer surface of each of the ?rst and second rear re?ective 
surfaces 2730 and 273d, and second re?ective portions 291!) 
and 29519 disposed outside of the air gap 280, respectively. 
The ?rst and second re?ective members 291 and 295 prevent 
the light incident from the inside of the guide portion 270 
and the light passing through the air gap 280 from being out 
of a predetermined radiation angle. 

[0073] Assuming that the angle betWeen a segment E, 
Which is orthogonal to the segment C, and the second 
re?ective portions 291!) and 29519 is 08, the angle 08 is about 
24°. 

[0074] The angles 05, 06, 07, and 08 are set such that the 
radiation angle of the light that is incident on the light guide 
panel 260 does not decrease, as shoWn in FIG. 13D, and 
such that the light that is emitted from the light source 250 
is not re?ected back. 

[0075] FIG. 13A, FIG. 13B, FIG. 13C and FIG. 13D are 
images shoWing a collimating performance of the backlight 
units according to a comparative example and the ?rst, 
second and third exemplary embodiments of the present 
invention, respectively. 
[0076] FIG. 13A, shoWs the shape of a section of the light 
that is emitted from a backlight unit according to a com 
parative example, Which has a circular beam pro?le in Which 
the Width W in the horizontal direction is similar to the Width 
in the vertical direction. 

[0077] FIG. 13B, FIG. 13C, and FIG. 13D shoW the 
shape of a section of the light that is emitted from a backlight 
unit according to the ?rst, second and third exemplary 
embodiments of the present invention, respectively. As 
shoWn in FIG. 13B, FIG. 13C, and FIG. 13D, the Width in 
the horizontal direction is narroWer than that in the vertical 
direction. The Widths W1, W2, and W3 in the horizontal 
direction are less than the Width W of the comparative 
example. Thus, the collimating performance of the light that 
is emitted to a display via the light guide panel is improved 
so that an azimuth angle of the light transmitted in the light 
guide panel can be decreased. 

[0078] FIG. 14A and FIG. 14B are graphs shoWing the 
uniformity of the comparative example and the backlight 
units according to the third exemplary embodiment of the 
present invention, respectively. In the draWings, a case 
having three light sources and light incident portions are 
shoWn as an example. 

[0079] Referring to FIG. 14A, the light that is emitted 
from each of the light sources has a Gaussian distribution 
and the intensity of the light is remarkably reduced at a 
region E, Which represents a boundary betWeen the respec 
tive light pro?les. 
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[0080] Referring to FIG. 14B, Which represents the light 
that is emitted from the backlight unit according to the third 
exemplary embodiment of the present invention, although 
the intensity of the light is reduced at a boundary region F, 
since the light intensity is greater than that of the compara 
tive example, the uniformity of the light is improved. 

[0081] As described above, as the azimuth angle of the 
light that is incident on the light guide panel 60 decreases, 
since the light is incident on the hologram pattern 61 at an 
angle close to 90°, light can be output With a high e?iciency. 
Also, since the distribution of an azimuth angle of the light 
that is incident on the hologram pattern 61 becomes uniform, 
the distribution of an azimuth angle of the light output from 
the light guide panel 60 is uniform, so that the uniformity of 
luminance is improved. 

[0082] As described above, in the backlight unit con?g 
ured according to exemplary embodiments of the present 
invention, by decreasing the distribution of an azimuth angle 
of the light that is incident on the light guide panel, the 
e?iciency of light output to a display device can be 
improved. Furthermore, since the distribution of the inten 
sity of the output light becomes uniform, the uniformity in 
luminance on the light exit surface can be improved. 

[0083] While this invention has been particularly shoWn 
and described With reference to exemplary embodiments 
thereof, it Will be understood by those skilled in the art that 
various changes in form and details may be made therein 
Without departing from the spirit and scope of the embodi 
ments of the present invention as de?ned by the appended 
claims. 

What is claimed is: 
1. A backlight unit comprising: 

at least one light source, Which emits light; 

a light guide panel, Which guides light that is incident to 
a side surface of the light guide panel; 

a light incident portion, Which is inclined With respect to 
the side surface of the light guide panel, and Which 
comprises a third light incident surface on Which light 
is incident and a fourth light incident surface on Which 
light is incident; 

a ?rst guide member, Which is arranged to face the third 
light incident surface, and Which guides light that is 
emitted from the light source to be incident on the third 
light incident surface; and 

a second guide member, Which is arranged to face the 
fourth light incident surface, and Which guides light 
that is emitted from the light source to be incident on 
the fourth light incident surface, 

Wherein a ?rst air gap is formed betWeen the third light 
incident surface and the ?rst guide member, and 

Wherein a second air gap is formed betWeen the fourth 
light incident surface and the second guide member. 

2. The backlight unit as claimed in claim 1, Wherein a ?rst 
angle betWeen an imaginary line segment, Which extends 
along a same plane as a side surface of the light guide panel 
at Which the light incident portion is formed, and the third 
light incident surface is substantially 21°, and 

Wherein a second angle betWeen the imaginary line seg 
ment and the fourth light incident surface is substan 
tially 21°. 
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3. The backlight unit as claimed in claim 1, wherein the 
?rst guide member comprises: 

a ?rst light incident surface on Which light that is emitted 
from the light source is incident; 

a ?rst re?ective surface, Which re?ects incident light 
toWard the third light incident surface; and 

a ?rst light exit surface, Which is arranged to face the third 
light incident surface, Which re?ects light that is 
directly incident from the ?rst light incident surface, 
and Which transmits light that is incident from the ?rst 
re?ective surface toWard the light incident portion, and 

Wherein the second guide member comprises: 

a second light incident surface on Which light that is 
emitted from the light source is incident; 

a second re?ective surface, Which re?ects incident light 
toWard the fourth light incident surface; and 

a second light exit surface, Which is arranged to face the 
fourth light incident surface, Which re?ects light that is 
directly incident from the second light incident surface, 
and Which transmits light that is incident from the 
second re?ective surface toWard the light incident 
portion. 

4. The backlight unit as claimed in claim 3, Wherein each 
of the ?rst re?ective surface and the second re?ective 
surface comprises an upper re?ective surface and a loWer 
re?ective surface, Which are arranged to be separated a 
predetermined distance from each other, and Which are 
arranged to face each other, 

Wherein the ?rst re?ective surface comprises a ?rst rear 
re?ective surface, Which is arranged to be inclined With 
respect to the ?rst light exit surface, and 

Wherein the second re?ective surface comprises a second 
rear re?ective surface, Which is arranged to be inclined 
With respect to the second light exit surface. 

5. The backlight unit as claimed in claim 4, further 
comprising: 

a ?rst re?ective member, Which is formed on an outer side 
of the ?rst rear re?ective surface, and Which re?ects 
light that is incident from inside the ?rst guide member; 
and 

a second re?ective member, Which is formed on an outer 
side of the second rear re?ective surface, and Which 
re?ects light that is incident from inside the second 
guide member. 

6. The backlight unit as claimed in claim 4, Wherein a ?rst 
angle betWeen the ?rst rear re?ective surface and the ?rst 
light exit surface is substantially 21°, and 

Wherein a second angle betWeen the second rear re?ective 
surface and the second light exit surface is substantially 
21°. 

7. A backlight unit comprising: 

at least one light source, Which emits light; 

a light guide panel, Which guides light that is incident to 
a side surface of the light guide panel; 

a light incident portion, Which is inclined With respect to 
the side surface of the light guide panel, and Which 
comprises a third light incident surface and a fourth 
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light incident surface, Which are arranged to be sepa 
rated a predetermined distance from each other; and 

a guide portion, Which is integrally formed With the light 
incident portion via a connection portion, Which is 
betWeen the third light incident surface and the fourth 
light incident surface, 

Wherein the guide portion is arranged to face each of the 
respective third light incident surface and the fourth 
light incident surface, 

Wherein the guide portion is separated from the third light 
incident surface by a ?rst predetermined air gap, 

Wherein the guide portion is separated from the fourth 
light incident surface by a second predetermined air 
gap, and 

Wherein the guide portion guides light that is emitted from 
the light source to be incident on the light guide panel. 

8. The backlight unit as claimed in claim 7, Wherein a ?rst 
angle betWeen an imaginary line segment, Which extends 
along a same plane as a side surface of the light guide panel 
at Which the light incident portion is formed, and the third 
light incident surface is substantially 32°, 

and Wherein a second angle betWeen the imaginary line 
segment and the fourth light incident surface is sub 
stantially 32°. 

9. The backlight unit as claimed in claim 7, Wherein the 
guide portion comprises: 

a ?rst light incident surface on Which light that is emitted 
from the light source is incident; 

a second light incident surface on Which light that is 
emitted from the light source is incident; 

a re?ective surface, Which re?ects incident light toWard 
the third light incident surface or the fourth light 
incident surface; 

a ?rst light exit surface; 

and a second light exit surface, 

Wherein the ?rst light exit surface and the third light 
incident surface are arranged to face each other; 

Wherein the second light exit surface and the fourth light 
incident surface are arranged to face each other; 

Wherein the ?rst light exit surface is separated from the 
third light incident surface by a predetermined distance 
equivalent to a Width of a ?rst air gap, 

Wherein the second light exit surface is separated from the 
fourth light incident surface by a predetermined dis 
tance equivalent to a Width of a second air gap, 

Wherein the ?rst light exit surface re?ects light that is 
directly incident from the ?rst light incident surface, 
and transmits light that is incident via the re?ective 
surface toWard the light incident portion, and 

Wherein the second light exit surface re?ects light that is 
directly incident from the second light incident surface, 
and transmits light that is incident via the re?ective 
surface toWard the light incident portion. 

10. The backlight unit as claimed in claim 9, Wherein the 
re?ective surface comprises: 
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an upper re?ective surface and a lower re?ective surface, 
Which are arranged to be separated a predetermined 
distance from each other, and Which are arranged to 
face each other; 

a ?rst rear re?ective surface, Which is arranged to be 
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dicular to a side surface of the light guide panel at Which the 
light incident portion is formed, and the second re?ective 
portion is substantially 24°; and 

an angle betWeen the imaginary line segment and the 
fourth re?ective portion is substantially 24°. 

inclined With respect to the ?rst light exit surface; and 16. The backlight unit as claimed in claim 13, Wherein the 
. . . uide ortion com rises: 

a second rear re?ective surface, Wh1ch 1s arranged to be g p p 
inclined With respect to the second light exit surface. 

11. The backlight unit as claimed in claim 10, further 
comprising a ?rst re?ective member and a second re?ective 
member, Which are formed on outer sides of the ?rst rear 
re?ective surface and the second rear re?ective surface, 
respectively, and Which re?ect light that is incident from 
inside of the guide portion. 

12. The backlight unit as claimed in claim 10, Wherein a 
?rst angle betWeen the ?rst rear re?ective surface and the 
?rst light exit surface, and a second angle betWeen the 
second rear re?ective surface and the second light exit 
surface, are substantially 19°. 

a ?rst light incident surface on Which light emitted from 
the light source is incident; 

a second light incident surface on Which light emitted 
from the light source is incident; 

a re?ective surface, Which re?ects incident light toWard a 
third light incident surface or a fourth light incident 
surface; 

a ?rst light exit surface, Wherein the ?rst light exit surface 
and the third light incident surface are arranged to face 
each other by being separated a predetermined distance 

13. A backlight unit comprising: 

at least one light source, Which emits light; 

a light guide panel, Which guides light that is incident to 
a side surface of the light guide panel; 

a light incident portion, Which is inclined With respect to 
the side surface of the light guide panel, and Which 
comprises a third light incident surface and a fourth 
light incident surface, Which are arranged to be sepa 
rated a predetermined distance from each other; 

a guide portion, Which is integrally formed With the light 
incident portion, and Which is arranged to face each of 
the third and the fourth light incident surfaces by being 
separated a predetermined distance therefrom, and 
Which guides light that is emitted from the light source 
to be incident on the light guide panel; 

a ?rst re?ective member comprising: 

a ?rst re?ective portion, Which is formed on an outer 
side of the guide portion; and 

a second re?ective portion, Which is disposed on an 
outer side of a ?rst gap betWeen the third light 
incident surface and the guide portion; and 

a second re?ective member comprising: 

a third re?ective portion, Which is formed on an outer 
side of the guide portion; and 

a fourth re?ective portion, Which is disposed on an 
outer side of a second gap betWeen the fourth light 
incident surface and the guide portion. 

14. The backlight unit as claimed in claim 13, Wherein a 

from each other, and Wherein the ?rst light exit surface 
re?ects light that is directly incident from the ?rst light 
incident surface and transmits light that is incident via 
the re?ective surface toWard the light incident portion; 

a second light exit surface, Wherein the second light exit 
surface and the fourth light incident surface are 
arranged to face each other by being separated a 
predetermined distance from each other, and Wherein 
the second light exit surface re?ects light that is directly 
incident from the second light incident surface and 
transmits light that is incident via the re?ective surface 
toWard the light incident portion; 

a ?rst support surface, Which is arranged parallel to the 
?rst light incident surface, and Which connects an end 
portion of the third light incident surface and an end 
portion of the ?rst light exit surface; and 

a second support surface, Which is arranged parallel to the 
second light incident surface, and Which connects an 
end portion of the fourth light incident surface and an 
end portion of the second light exit surface. 

17. The backlight unit as claimed in claim 16, Wherein the 
re?ective surface comprises: 

an upper re?ective surface and a loWer re?ective surface, 
Which are arranged to be separated a predetermined 
distance from each other, and Which are arranged to 
face each other; and 

a ?rst rear re?ective surface and a second rear re?ective 

surface, Which are arranged to be inclined With respect 
to the ?rst light exit surface and the second light exit 
surface, respectively. 

18. The backlight unit as claimed in claim 17, Wherein a 
?rst angle betWeen an imaginary line segment, Which 
extends along a same plane as a side surface of the light 
guide panel at Which the light incident portion is formed, and 
the third light incident surface is substantially 20°, and 

?rst angle betWeen the ?rst rear re?ective surface and the 
?rst light exit surface, and a second angle betWeen the 
second rear re?ective surface and the second light exit 
surface, are substantially 22°. 

19. The backlight unit as claimed in claim 16, Wherein an 
angle betWeen the ?rst light incident surface and the second 
light incident surface is substantially 84°. 

Wherein a second angle betWeen the imaginary line seg 
ment and the fourth light incident surface is substan 
tially 20°. 

15. The backlight unit as claimed in claim 13, Wherein an 
angle betWeen an imaginary line segment, Which is perpen- * * * * * 


